Introduction
The practice of stream restoration has grown rapidly over the past 20 years. In a recent editorial in the journal Aquatic Conservation, ORMEROD (2004) reported more than 300 papers in the ISI ® database containing the terms 'river restoration', 'river rehabilitation', 'stream restoration' or 'stream rehabilitation' in the title, abstract or keywords.
Much progress has undoubtedly been made, such as the establishment of the River Restoration Centre in the UK, the European Centre for River Restoration in Denmark, and national and international conferences specialising in stream restoration (e.g. HANSEN et al. 1998 ).
Yet despite these encouraging signs, much remains to be done in addressing misconceptions of running waters and their restoration.
Rivers and streams are conveyors of water, but they are more than conduits. They are ecosystems with diverse animal and plant life, with fluvial and ecological processes that maintain habitats and transform matter received from the catchment and produced in the streams themselves. They shape the landscape and create the floodplain within which they fashion their stream bed in a predictable but ever-changing mosaic pattern. Nevertheless, rivers and streams are the natural ecosystems that have been changed the most by man (MALMQVIST & RUNDLE 2002; MEYBECK 2002) and they are often managed as if they were merely conduits. Few streams in 'developed' parts of the world have evaded the 'hard engineering' approach, which has changed their inherent, natural properties. The time has surely come to move on from engineering-driven stream management into the realm of 1 ecologically-driven catchment management and stream restoration (POSTEL & RICHTER 2003) .
As part of the 29 th SIL Congress in Lahti, the SIL Working Group on the Conservation and Management of Running Waters convened a workshop entitled 'Ecological principles and stream restoration'. The aim of the meeting was to review progress in this field and to consider the extent to which ecological science impinges on stream restoration.
This paper briefly summarises some of our main conclusions.
Stream restoration -the spatial and temporal dimensions
The relationship between running waters and their catchments has been emphasized time and again at SIL meetings during the last three decades (e.g. HYNES 1975; LIKENS 1984; STANFORD 2005) . Usually stream restoration is initiated because of an awareness of the poor condition of a stream or parts of a stream, without due consideration for the wider catchment. A restoration plan, often hastily drawn up, will then ultimately be flawed because the causes of degradation (including continuing disturbance) have not been adequately identified, let alone quantified. By understanding the relative nature, strengths and spatial extent of past and current disturbances affecting both the catchment and the stream, restoration plans can be devised that concentrate on appropriate means for curtailing the more severe impacts (BOHN & KERSHNER 2002 , RONI et al. 2002 .
The restoration of habitat patches, be they riparian or instream, has been a major focus of stream restoration (RONI et al. 2002 future scenarios such as climate change. Spatially, they must incorporate the three dimensions of river habitats -longitudinal, lateral, and vertical -and all scales from the river basin to the microhabitat.
Lessons from past restoration
Although the benefits of restoring instream habitats and natural processes are now widely recognized ), success has been limited. Some projects have failed because the scope of the ecological approach has been insufficient (KONDOLF 1998).
Restoration has often focused on mimicking habitat structure rather than on addressing catchment-wide fluvial processes that can restore 
Restoring native biodiversity
A goal in stream restoration is to safeguard or to restore native biodiversity. A general assumption of most river and riparian restoration activities is that if habitats are recreated then organisms will return and ecological condition will improve (BROOKES & SHIELDS 1996; 7 PALMER et al. 1997) . This implies that recovery of degraded streams and rivers is largely constrained by the availability of suitable habitat. Several projects within the Australian CRCFE have used powerful molecular tools to determine the mechanisms and extent of dispersal of a range of stream and river animals across a broad range of geographic and topographic settings (COOK et al. 2002; HUGHES et al. 2003; . Aquatic invertebrates with a mobile adult stage (e.g. flying insects) often show widespread patterns of dispersal, at least across areas of continuous forested habitat (HUGHES et al. 2000) . In contrast, many fully aquatic invertebrates, such as snails, mussels, shrimp, crayfish and even some species of fish, show marked differences in genetic structure across sub-catchments, suggesting restricted dispersal on a small spatial scale (HUGHES et al. 1996) .
These data suggest that many aquatic organisms will have a limited ability to recolonize disturbed areas, even after they have been restored. Dispersal ability and the presence of natural barriers (e.g. restoration projects lack post-project assessment, inter-disciplinary scientific studies, and a vision that is both wider than the river reach and addresses ecological functioning as well as ecological structure.
At the conclusion of the international conference on 'River
Restoration: The Physical Dimension' (held in Denmark in 1996), suggested that river restoration should be considered within a five-dimensional framework: conceptual, spatial, temporal, technological, and presentational. This paper has touched briefly on the spatial and temporal dimensions. The remaining three dimensions deserve a brief comment in the conclusion to this paper. Under the heading of technology is the need to ensure that restoration projects are underpinned by sound science. In terms of presentation, education in river restoration is critically important, both to encourage a partnership approach to project design, and to demonstrate that ecological restoration brings with it wider economic and societal benefits as well. The concept of river restoration is not the same as river management, although the two are closely linked. Thus, as
ORMEROD (2004) points out, the degree of uncertainty that stream restoration will recreate natural biological characteristics emphasises the importance of wise resource management to prevent the need for restoration in the first place.
